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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a harmful substance 
treating system that can highly efficiently treat a waste gas to 
remove harmful substances (dioxins, nitrogen oxides, odorants, 
or the like) therefrom. 

SOLUTION: The system 10 is provided with a discharge path 11 
that leads a waste gas containing harmful substances. The path 
11 is provided with a discharge reaction section 12 that 
subjects the waste gas to a discharge treatment to generate 
chemical species. A catalyst reaction section 1 3 situated 
downstream of the section 1 2 of the path 1 1 and having a 
catalyst 13a activated by the chemical species generated at the 
section 12 is provided. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The harmful matter processing system characterized by having the gas exhaust passage to which 
the exhaust gas containing harmful matter is led, the discharge reaction section which is prepared in gas 
exhaust passage, performs electrodischarge treatment to exhaust gas, and generates chemical species, and 
the catalytic-reaction section which has the catalyst activated by the chemical species generated in the 
discharge reaction section. 

[Claim 2] Harmful matter is a harmful matter processing system according to claim 1 characterized by being 
at least one of nitrogen oxides, dioxin, and offensive odor components. 

[Claim 3] A catalyst is a harmful matter processing system according to claim 1 or 2 characterized by 
including the catalyst which has an ozonolysis operation. 

[Claim 4] A catalyst is a harmful matter processing system according to claim 1 to 3 characterized by 
including the catalyst which has a reduction operation of nitrogen oxides. 

[Claim 5] The harmful matter processing system according to claim 1 to 4 characterized by forming the gas 
addition means for pouring in addition gas in gas exhaust passage. 

[Claim 6] Addition gas is a harmful matter processing system according to claim 5 characterized by having 
hydrocarbon gas. 

[Claim 7] The harmful matter art characterized by having the discharge reaction process of being the 
approach of processing the exhaust gas containing harmftil matter, performing electrodischarge treatment to 
exhaust gas and making chemical species generating, and the catalytic-reaction process which carries out a 
decomposition reaction using the catalyst activated by the chemical species generated at the discharge 
reaction process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the system which processes a harmful matter processing 
system, the dioxin which may be especially contained in exhaust gas, such as exhaust gas of a waste 
incinerator, diesel -power-plant exhaust ^gas, an incinerator, and a sewage disposal plant, etc., NOx, an 
offensive odor component, etc, 
[0002] 

[Description of the Prior Art] In recent years, the effluent control of various harmful matter about the 
various offensive odor components from the dioxin and NOx in the exhaust gas of a waste incinerator, NOx 
in diesel-power-plant exhaust gas, a sewage disposal plant, etc. is being tightened up gradually. 
[0003] As a conventional harmful matter processing system, the system of the following two types is mainly 
proposed under such a background. 

[0004] (1) the gas exhaust passage of a combustion gas ~ catalyst equipment ~ preparing ~ the catalyst 

equipment concerned — dioxin and NOx etc. — gas treating system to remove. 

[0005] (2) The gas treating system which forms a discharge plasma generator in exhaust gas exhaust 

passage, and carries out decomposition processing of the dioxin with the discharge plasma generator 

concemed. 

[0006] 

[Problem(s) to be Solved by the Invention] NOx in the exhaust gas using catalyst equipment In processing 
or dioxin processing, in order to activate a catalyst, the temperature of at least 250 degrees C or more is 
required. 

[0007] However, it is indispensable to make catalyst operating temperature into low temperature 200 
degrees C or less from a viewpoint of regeneration control of dioxin especially in the system which 
processes the exhaust gas of a waste incinerator. Therefore, catalytic activity temperature is lacking and they 
are dioxin processing and NOx as a result. The present condition is that processing is efficiently impossible. 
[0008] Dioxin may be decomposed and defanged in gassing using a plasma generator by the discharge 
plasma in low temperature 200 degrees C or less, thereby — NOx in exhaust gas — inner (about — although it 
is N0+N02, 90% or more is NO) NO ~ N02 It can oxidize efficiently. 

[0009] However, it is N02 further. About oxidizing, by the electrodischarge treatment in a plasma 
generator, great power consimiption is required and efficient processing is not realized. 
[0010] Then, the gas treating system which prepared chemical addition type a wet scrubber, an adsorption 
layer, etc. in the downstream of a discharge plasma generator is proposed as what improved the gas treating 
system of the type of (2). With such a gas treating system, it is NO under comparatively little power 
consumption by electrodischarge treatment N02 N02 concemed after oxidizing In order to process, wet 
scrubber equipment and an adsorber are used. 

[001 1] However, the problem in the cost side of the increment in maintenances, such as waste water 
treatment, and a cost of drug, an adsorbent, and running cost in this case is large. 

[0012] NOx which used the hydrocarbon as the reducing agent on the other hand about processing of NOx 

(mainly NO) generated from a Diesel motorcar etc. The reduction catalyst is mainly used. 

[0013] However, it is as high as 300 degrees C or more, the activity of a catalyst is low in the temperature 

region where the exhaust gas temperature at the time of engine starting etc. is low, and the operating 

temperature of the reduction catalyst concemed is sufficient NOx. There is a problem that processing is not 

realized. 

[0014] This invention is made in consideration of such a point, and aims at offering the harmful matter 
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processing system which can process the harmful matter (dioxin, nitrogen oxides, odor component, etc.) 

contained in exhaust gas efficient. 

[0015] 

[Means for Solving the Problem] This invention is a harmful matter processing system characterized by 
having the gas exhaust passage to which the exhaust gas containing harmful matter is led, the discharge 
reaction section which is prepared in gas exhaust passage, performs electrodischarge treatment to exhaust 
gas, and generates chemical species, and the catalytic-reaction section which has the catalyst activated by 
the chemical species generated in the discharge reaction section. 

[0016] Since a catalyst is activated using the chemical species acquired at the discharge reaction according 

to this invention, a very efficient harmful matter processing system is realizable. 

[0017] Harmful matter is at least one of nitrogen oxides, dioxin, and offensive odor components. 

[0018] A catalyst contains the catalyst which has for example, an ozonolysis operation, or the catalyst which 

has a reduction operation of nitrogen oxides. 

[0019] Preferably, the gas addition means for pouring in addition gas is formed in gas exhaust passage. 
Addition gas has hydrocarbon gas preferably. 

[0020] Or this invention is the approach of processing the exhaust gas containing harmful matter, and is a 
harmful matter eirt characterized by having the discharge reaction process of performing electrodischarge 
treatment to exhaust gas and making chemical species generating, and the catalytic-reaction process which 
carries out a decomposition reaction using the catalyst activated by the chemical species generated at the 
discharge reaction process. 

[002 1 ] According to this invention, harmful matter can be processed very efficient by activating a catalyst 

using the chemical species acquired at the discharge reaction. 

[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0023] Drawing 1 is the outline block diagram showing the example of the harmful matter processing 
structure of a system by the gestalt of operation of the 1st of this invention. As shown in drawing 1 , the 
harmful matter processing system 1 0 of the gestalt of this operation is equipped with the gas exhaust 
passage 1 1 to which the exhaust gas containing harmful matter is led. 

[0024] The discharge reaction section 1 2 which performs electrodischarge treatment to exhaust gas and 

generates chemical species is formed in the gas exhaust passage 1 1 . And the catalytic-reaction section 1 3 

which has catalyst 13a activated by the chemical species generated in the discharge reaction section 12 is 

formed in the downstream to the discharge reaction section 12 of the gas exhaust passage 11. 

[0025] Here, exhaust gas contains harmful matter, such as nitrogen oxides, dioxin, and an offensive odor 

component. 

[0026] The discharge reaction section 12 has the electrode pattern (not shown) to which a pulse-like 
electrical potential difference and alternating voltage are impressed, accelerates only an electron efficiently, 
generates a charged particle intermittently, and performs plasma production. Chemical active species 
(ozone, OH radical, etc.) may be efficiently generated in exhaust gas by the electrical energy of the plasma 
concemed. 

[0027] As for catalyst 13a, it is desirable that the catalyst which has an ozonolysis operation, and the catalyst 
which has a reduction operation of nitrogen oxides are included. Specifically, it is NOx which used the 
hydrocarbon as the reducing agent. It is desirable to include reduction catalysts (alvimina system etc.), 
activated carbon, a zeolite, an ozonolysis catalyst, etc. 

[0028] Next, an operation of the gestalt of this operation which consists of such a configuration is explained. 

[0029] In case the exhaust gas containing the harmful matter led in the gas exhaust passage 1 1 passes the 
discharge reaction section 1 2, it generates chemical active species according to an operation of the plasma 
generated in the discharge reaction section 1 2 concemed. Chemical active species are ozone, OH radical, 
etc. These chemical active species are NO at the discharge reaction section 12 concemed N02 While 
oxidizing, oxidative degradation of the dioxin is carried out. Furthermore, an offensive odor component is 
changed into the odorless quality of an oxide (C02 etc.). 

[0030] Moreover, a part of aforementioned chemical active species (03), for example, long lasting ozone, is 
moved to the catalytic-reaction section 1 3 in connection with exhaust gas. And a catalyst is activated in the 
catalytic-reaction section 1 3 concemed. According to this operation, the catalyst processing reaction of 
harmful matter will be overlapped on an electrodischarge treatment reaction, and will be carried out. 
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[003 1 ] The odor component processing/reaction process by the catalytic activity according the flow of the 
above reaction to ozone is taken for an example, and it collects into drawing 2 and is shown. 
[0032] As mentioned above, since a catalyst is activated using the chemical species acquired at the 
discharge reaction according to the gestalt of this operation, a very efficient harmfiil matter processing 
system is realizable. For example, in a catalyst processing independent, activation can fully activate a 
catalyst also in a difficult low-temperature region. Moreover, since the wet scrubber is urmecessary, 
decomposition processing in dry type is realized. 

[0033] Next, the concrete experimental result about the decomposition effectiveness of the odor component 
by the gestalt of this operation is shown in drawing 3 . Here, the gas which mixed ordinary temperature air 
gas and a hydrogen sulfide (H2 S) was made into simulation odor gas, using an ozonolysis catalyst as a 
catalyst. In this case, an ozonolysis catalyst is activated by the ozone generated by electrodischarge 
treatment, and the decomposition effectiveness of an odor component improves by leaps and boxmds by it so 
that clearly from drawing 3 . 

[0034] According to the gestalt of this operation, the effectiveness exceeding notably the simple 
superimpose effect of disassembly of the hydrogen sulfide by electrodischarge treatment and the adsorption 
treatment of the hydrogen sulfide on an ozonolysis catalyst is acquired from the result of drawing 3 . That is, 
the crowdedness effect of decomposition of an odor component is acquired by the catalytic activity by the 
ozone generated by discharge so that it may be expected firom the reaction process shown in drawing 2 . The 
trap of the unreacted surplus ozone by which this was generated in the discharge reaction section 12 is once 
carried out on catalyst 13 a, and it is thought that catalytic activity is caused. 

[0035] Next, the gestalt of operation of the 2nd of this invention is explained using drawing 4 . The gas 
addition means 1 5 for the harmful matter processing system 1 0 shown in drawing 4 to pour addition gas into 
the upstream of the discharge reaction section 12 of the gas exhaust passage 1 1 is established. Addition gas 
is the hydrocarbon of low cost in this case. Specifically, they are town gas, methane, a liquefied petroleum 
gas, a commercial butane, etc. 

[0036] Other configurations are the same as that of the gestalt of the 1st operation explained using drawing 
1 , and abbreviation. In the gestalt of this operation, the same sign is given to the same element as the gestalt 
of the 1 St operation, and detailed explanation is omitted. 

[0037] By adding a hydrocarbon like the gestalt of this operation, it is NO to N02. Improvement in 
oxidation-treatment effectiveness and dioxin decomposition processing effectiveness is realized. The 
concrete experimental result is shown in drawing 5 and drawing 6 . Here, a propane or ethylene was used as 
a hydrocarbon. 

[0038] the case where the propane or ethylene as a hydrocarbon is added so that clearly from drawing 5 and 
drawing 6 — NO to N02 both oxidation-treatment effectiveness and dioxin decomposition processing 
effectiveness — although ~ it is improving. That is, it turns out that addition of these hydrocarbons has good 
effect on the discharge reaction itself. This is considered to be because for regeneration of the OH radical 
which plays a role important for the electrodischarge treatment reaction which minds a hydrocarbon by 
adding a hydrocarbon to be carried out. 

[0039] NOx which used the hydrocarbon as the reducing agent for the flow of the above reaction As a 
reduction reaction process, it collects into drawing 7 and is shown. 

[0040] NOx by the gestalt of this operation here to drawing 8 The concrete experimental result about the 
reduction reaction effectiveness is shown. In the case of the gestalt of this operation which performed 
electrodischarge treatment by the upstream of the catalytic-reaction section, and raised catalytic activity by 
the discharge product as compared with the reduction processing by the catalyst processing independent so 
that clearly from drawing 8 , it is NOx. It turns out that reduction processing effectiveness is improving 
especially in a low-temperature region. This is NOx. It sets to inside and is N02 from NO. Catalytic activity 
[ the direction ] advances at low temperature, and, moreover, it is N02 from NO. The direction is N2. It is 
thought that it is because reducibility is generally high. 

[0041] In addition, electrodischarge treatment independent NOx About a treatment effect, it did not accept 

in this experiment. That is, NO is N02. It oxidized and was a request. 

[0042] 

[Effect of the Invention] Since a catalyst is activated using the chemical species acquired at the discharge 
reaction according to this invention as explained above, a very efficient harmful matter processing system is 
realizable. 
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